Melanoma stem cells in experimental melanoma are killed by radioimmunotherapy.
In spite of recently approved B-RAF inhibitors and immunomodulating antibodies, metastatic melanoma has poor prognosis and novel treatments are needed. Melanoma stem cells (MSC) have been implicated in the resistance of this tumor to chemotherapy. Recently we demonstrated in a Phase I clinical trial in patients with metastatic melanoma that radioimmunotherapy (RIT) with 188-Rhenium((188)Re)-6D2 antibody to melanin was a safe and effective modality. Here we investigated the interaction of MSC with RIT as a possible mechanism for RIT efficacy. Mice bearing A2058 melanoma xenografts were treated with either 1.5 mCi (188)Re-6D2 antibody, saline, unlabeled 6D2 antibody or (188)Re-labeled non-specific IgM. On Day 28 post-treatment the tumor size in the RIT group was 4-times less than in controls (P<0.001). The tumors were analyzed by immunohistochemistry and FACS for two MSC markers--chemoresistance mediator ABCB5 and H3K4 demethylase JARID1B. There were no significant differences between RIT and control groups in percentage of ABCB5 or JARID1B-positive cells in the tumor population. Our results demonstrate that unlike chemotherapy, which kills tumor cells but leaves behind MSC leading to recurrence, RIT kills MSC at the same rate as the rest of tumor cells. These results have two main implications for melanoma treatment and possibly other cancers. First, the susceptibility of ABCB5+ and JARID1B+cells to RIT in melanoma might be indicative of their susceptibility to antibody-targeted radiation in other cancers where they are present as well. Second, specifically targeting cancer stem cells with radiolabeled antibodies to ABCB5 or JARID1B might help to completely eradicate cancer stem cells in various cancers.